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Abstract
The aim of this work was to test a program for psychomotor development based
on Luria´s concept of three functional brain units or blocks and the necessity of
stimulation of the first functional unit in early childhood. Stimulation of subcortical
systems associated with psychomotor and cognitive regulation may help to set the
basis for positive functioning of the cerebral cortex in the coming years. Vestibular
exercises and proprioceptive stimulation were used. All exercises included significant
communicative activity as described by Vigotsky and Lisina, which provide positive
direct emotional contact between adult and child. Thirty-six babies with neurological
risk were included in the study, along with their parents. After 300 days in the
stimulation program, all the children presented positive functional development. We
conclude that positive effects of these programs for correction and psychological
development may be achieved during the first year of life.
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1. Introduction
In our country (Mexico), after stabilized in incubators, children with neurological risk
(low birth, prematurity, mother vaginal infection, low apgar), are sent home. It is not
really common that children receive any kind neuro-developmental care as a preven-
tion strategy. As a result, children spend several weeks without professional attention
that is essential for early psychological development. The families are normally not
aware of any probable consequences until the monthly pediatric checkup. Medical
attention is certainly essential for the child´s future, but intervention in psychologi-
cal development is also critical for the acquisition of superior or complex organized
behavior [1].
Neurodevelopment programs for newborn children are an important interdisci-
plinary task for neuropsychology, pediatrics, and developmental psychology. We are
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convinced that the best solution is not to try to deal with problems ‘when the problem
arises’, but a preventive approach. This idea is based on the conception of the zone of
proximal development proposed by [2].
In this article, the authors report on an original program for early psychological
development based on joint actions involving psychomotor functions and positive
emotional contact between adult and child. Psychomotor functions were considered
as complex elementary movements according to the conception of [3]. The main dif-
ference between Katona’s conception and our program is our inclusion of elementary
movements in the joint actions of adult and child, oriented toward positive emotional
goals according to activity theory, considering object and subject as essential elements
of a child’s activity [3].
2. Methodology
Participants: Thirty-six newborn children with low birth weight were included in the
study. All were assessed by a pediatric and neonatology service. All babies spent
an average of 18 days in an intensive care unit to decrease vulnerability to disease.
Instruments: two instruments were applied for assessment of development during the
first year: Vojta developmental scale to measure ‘central coordination disorder’, within
a scale of 1 to 7, where 1 means mild central coordination disorder and 7 serious central
coordination disorder [4] and Hellbrügge psychomotor development estimation scale
[5]. Sample: All children were systematically attended by the hospital´s neonatology
service. The parents were asked to speak with a highly positive emotional tone and
expressive attitude toward the child. The adults were instructed to smile, talk clearly,
loudly with positive emotional expression and precisely to their children. They could
sing songs or rhythmic melodies or just speak kindly to the children during the exer-
cises in order to attract the child´s attention to an object or person The stages of
the program were the following: stimulation of tumbling reaction, stimulation of the
straightening reaction, facilitation of back-neck-shaft straightening, facilitation move-
ments for crawling and tumbling reaction. The parents were suggested to fulfill such
tasks several times daily. It was important to realize such activities in comfortable
conditions, good humor and in situations non-related to alimentation of the child. All
adults were trained with explanation of all details of the treatment before the inclusion
on the program.
DOI 10.18502/kls.v4i8.3290 Page 322
The Fifth International Luria Memorial Congress
3. Results
General results of application of proposed program for care were positive. It is impor-
tant to note that the parents learnt not only how to do the therapeutic exercises, but
also changed the whole manner of their relationship with their children. Positive emo-
tional contact was accompanied by gradual inclusion of more complex postures and
motor abilities. Parents could appreciate stable eye orientation and improved general
attention. Positive changes in psychomotor development were observed from the first
to the second assessment and from the second to the third (final) assessment after
the completion of the program. The first Vojta Scale evaluation of complex elementary
movements showed an oscillation of values between 1.8 and 4.0, which indicates
that the deficit of movement ranged from mild to which permitted to precise general
assessment of general pediatric condition of each baby. The treatment was explained
to the parents in detail. The study was carried out under the ethical and social norms
and responsibility issued by the General Hospital of Cholula, Puebla. The participants
were selected according to the expert judgment criteria applied by pediatricians. Pro-
cedure: 1. Children were evaluated in the intensive care unit by neonatology services,
2. Neuro-development evaluation was applied to each child with the help of the Vojta
Scale in order to estimate the central coordination disorder [4]. 3. All parents were
trained and the content of the program was explained to them. A specialist showed
them each exercise in order to provide individual competence. The parents were told
how to do each exercise at least three times daily before feeding the child. The pro-
gram was created and approved by the neuropsychology and neuro-developmental
service of the General Hospital in Cholula Puebla. This service is an initiative of Master
program in Neuropsychology of Faculty of Psychology of Autonomous University of
Puebla (Mexico). During the application of the program, all children were checked
every week in order to ensure their progress through the program and to help the
parents understand and better perform all the exercises. An expert supervised the
performance of the exercises through individual weekly sessions. The program started
on the 19𝑡ℎ day after the child’s birth and initial assessment took place on that day. The
subsequent assessments by the Vojta Scalewere on the 150𝑡ℎ and 300𝑡ℎ postnatal days,
to estimate progress in general development. Additionally, the Hellbrügge Scale was
applied to establish functional psychomotor age [5]. After conclusion of the program,
final assessment was carried out. Content of the program: All exercise consisted of
joint actions between adult and child. The content of the stimulation program were:
stimulation of tumbling reaction, stimulation of the straightening reaction, facilitation
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of back-neck-shaft straightening, facilitation movements for crawling and tumbling
reaction.
It is important to note that the parents learned not only how to do the thera-
peutic exercises, but also changed the whole manner of their relationship with their
children. Positive emotional contact was accompanied by gradual inclusion of more
complex postures and motor abilities. Parents could appreciate stable eye orientation
and improved general attention. Positive changes in psychomotor development were
observed from the first to the second assessment and from the second to the third
(final) assessment after the completion of the program. The first Vojta Scale evaluation
of complex elementary movements showed an oscillation of values between 1.8 and
4.0, which indicates that the deficit of movement ranged from mild to moderate. The
second assessment was on day 150, after 5 months. Here it was possible to observe
changes in the indicators from 1.3 to 3.1.The third assessment (after completion of the
program) was on day 300, after 10 months. The indicators varied from the highest 1.6
to 0.5 Figure 1.
Figure 1: Central Coordination Disorder Assessment.
No abbreviations were included.
4. Discussion
One of important conclusions states the obligatory usage of concrete objects and toys
from the very beginning of the work with the program. All exercises of our program
DOI 10.18502/kls.v4i8.3290 Page 324
The Fifth International Luria Memorial Congress
constantly included external objects, verbal motivating expressions by an adult. Such
exercises included naturally coordinated movements of the child stimulated by an
adult. All exercises were carried out in an expressive and positive atmosphere, creating
the possibility for constant involvement of the baby in the joint activity with an adult.
This strategy is based on the psychological analysis of early infancy [6–8]. Such con-
ception helped to create a positive zone of proximal development for daily emotional
cooperation between adult and child and to achieve a gradually better response during
all proposed tasks from the babies. An additional psychological effect of the program
was the disappearance of negative impulsive reactions such as irritability, weeping,
excessively frequent breathing, and chaotic movements of the legs and arms with
no apparent goal. All the babies were able to direct the movements of their eyes to
external goals or according to the emotional attraction of an adult. External goals were
always established and oriented by adults.
For example, the own mother´s image and voice improved the child´s performance
during therapy exercises, produced guided sensory orientation effects and fostered
a constant motor orientation. Thus parents should be trained both how to do the
exercises and also on how to interact effectively [9].
Wemight say that the right development of themotor system always includes visual
fixation and tracking, along with the animation complex [7, 10]. Actually, we might
suppose that all movements of the child are included in this animation complex as
essential material basis of activity of non-verbal emotional communication between
adult and child. This psychological disposition of such little children (babies) for imme-
diate environment interaction can be considered as a basis for further formation of
more complex functional systems, which combine the proprioceptive, vestibular, and
cerebral stem systems [11]. Together with appearance of animation complex, complex
functional system for positive emotional communication appears. At the same time,
it is not possible to assume separate maturation of the psychomotor system without
inclusion of high levels of cortical regulation [12]. We can say that the animation com-
plex is an essential basis for further development of voluntary actions of the child. The
appearance animation complex means, at the same time, disappearance of impulsive
movements without any kind of direction or proposition.
On the one hand, it is possible that we are speaking about the functions included
in the primary functional unit [13] on the other, according to Luria’s conception, no
action can be performed with the participation of only one functional unit. This logic
makes us believe that the program applied in the study permits better consolidation of
coordinated efforts between the first and third functional units [14]. Such coordination
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can be achieved according to the external objective of the actions proposed by the
adult to the child within joint positive emotionally communicative activity [6].
On the other hand, the results obtained in the study suggest that it is possible to start
stimulating development at the very beginning through joint activity between adult
and child. Later on, such joint activity of emotional non-verbal close communication
will become a basis of great importance for appearance and further development of
regulation systems of behavior of the child [15]. We could claim that early organiza-
tion of joint activity between adult and child, always initiated by an adult, permits
positive results in communicative activity by itself, as was already demonstrated by
the authors of historic and cultural psychology [6, 8, 16]. Our results point out a clear
relation between the development of the nervous system and the level of psycholog-
ical activity. Positive emotional communication and interaction may require the whole
motor sphere, the system of equilibrium, tonic activation, and emotional regulation of
activity. The necessity for research into diverse levels of childhood activity has been
expressed clearly by the theory of cultural activity [7, 17].
The program for stimulation of early psychological development, fulfilled as ori-
ented joint activity between adult and child and not as isolated movements, may be
understood as an essential part of the communicative activity necessary for children
with neurological risks because of unfavorable birth conditions. Finally, we may say
that higher regulatory centers may be involved in cultural actions on this basis, and
simultaneously with their direct interactions with subcortical systems of the brainstem
and midbrain [1, 12].
5. Conclusions
Program for development of psychomotor development in early age should be
included into the basic kind of psychological joint activity between adult and child.
Such an activity is close emotional positive communication between adult and child.
Cultural significant external objects, as external means of child’s activity, are very
important from the very beginning. Specialists should provide meaningful inclusion of
parents as conductors of such program of care, as this psychological age is a unique
period of child’s development with unique social situation of development. Within this
situation, the child totally depends on a kind of social joint interaction provided by an
adult.
DOI 10.18502/kls.v4i8.3290 Page 326
The Fifth International Luria Memorial Congress
References
[1] Theeboom, M. and Weiss, F. (1995). Motivational, climate, psychological responses,
and motor skill development in children’s sport: A field-based intervention study.
Journal of Sport and Exercise Psychology, vol. 17, pp. 294–311.
[2] Vygotsky, L. S. (ed.) (1991). The problem of teaching and mental development at
school age, in Pedagogical Psychology. Moscow: Pedagogy.
[3] Katona, F. (1988). Developmental Clinical Neurology and Neurohabilitation in the
Secondary Prevention of Pre- and Perinatal Injuries of the Brain. Early Identification
of Infants with Developmental Disabilities. New York, NY: Grune & Stratton.
[4] Vojta, V. (2011). El descubrimiento de la motricidad ideal. Madrid: Morata.
[5] Hellbrügge, T., Lajosi, F., Menara, D., et al. (1980). Diagnóstico Funcional del desarrollo
durante el primer año de vida. Editorial Marfil.
[6] Lisina, M. I. (2009). Formation of Personality of a Child in Communication. Moscow:
Piter.
[7] Leontiev, A. N. (2009). Psychological Bases of Development and Teaching of a Child.
Moscow: Sence.
[8] Elkonin, D. B. (1989). Selected Psychological Works. Moscow: Pedagogy.
[9] Pelayo, H., Solovieva, Y., Marroquín, O., et al. (2013). Propuesta de prevención
interactiva para bebés con factores de riesgo neurológico. Revista de Ciencias
Clínicas, vol. 13, no. 1, pp. 21–29.
[10] Kamenskaya, V. G. (2010). Child Psychology with Elements of Psychophysiology.
Moscow: Superior Education.
[11] Tisson, A. (2001). Neurología Perinatal. Barcelona: Masson.
[12] Machinskaya, R. I. and Farber, D. A. (2014). Brain Mechanisms of Formation of
Cognitive Activity in Preschool and Minor School Age. Moscow: Moscow Psychological
and Social University and Russian Academy of Education.
[13] Luria, A. R. (1970). The functional organization of the brain. Scientific American, vol.
222, no. 3, pp. 66–78.
[14] Machinskaya, R. and Semonova, O. (2007). The role of brain regulatory systems in
cortex functional organization and information processing development in primary
school children. Psychophysiology, vol. 44,no. 1, p. 100.
[15] Solovieva, Y., Machinskaya, R., Quintanar, L., et al. (2009). Neuropsicología y
electrofisiología del TDA en la edad preescolar. México: Colección neuropsicología
y rehabilitación BUAP.
DOI 10.18502/kls.v4i8.3290 Page 327
The Fifth International Luria Memorial Congress
[16] Luria, A. R. (1977). A child’s speech responses and the social environment, in M.
Cole (ed.) Soviet Developmental Psychology: An Anthology, pp. 32–64. New York, NY:
White Plains. M.E. Sharpe.
[17] Talizina, N., Solovieva, Y., and Quintanar, L. (2010). La aproximación de la actividad en
psicología y su relación con el enfoque histórico-cultural de L. S. Vygotsky. Argentina:
Novedades Educativas.
[18] Luria, A. R. (1973). Introduction to Neuropsychology. Moscow: Moscow State
University.
DOI 10.18502/kls.v4i8.3290 Page 328
